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The spectral efficiency of MBMS services is considered to be an important aspect in enabling delivery of cost-effective enriched 3G content to mobile terminals.

The MBMS feature was introduced in release 6 for both FDD and TDD modes.  From a physical layer perspective, macro-diversity is a key enabler in providing higher data rates and coverage for point to multi-point radio bearers.  In TDD release 6, macro-diversity can be provided via transmission of the same service content from different cells but on different timeslots.  This enables the UE to receive and combine the signals from multiple cells without a significant change in receiver architecture with respect to previous releases.

However, one attribute of TDD is that broadcast/multi-cast services may be separated from other (unicast) services in the time domain (i.e. they may exist on different timeslots of the TDD radio frame).  When this is the case, and when broadcast service content (e.g. mobile TV) is being delivered, the possibility arises to transmit identical signals from each cell on the timeslots dedicated to broadcast/multicast service delivery and to treat these signals in the UE receiver as multi-path components.  This can improve the received SNIR of the signal, as intercell interference is largely avoided.  Hence data rates and/or coverage may be improved (see e.g. [1]).

The spectral efficiency improvements delivered via such techniques for broadcast services such as mobile TV are significant and as such higher order modulations also become relevant for point-to-multipoint bearer configurations.
RAN is requested to approve the attached WIDS.
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Work Item Description

Title: MBMS Physical Layer Enhancements for TDD
1

3GPP Work Area

	X
	Radio Access

	
	Core Network

	
	Services


2

Linked work items

· None
3

Justification

The spectral efficiency of MBMS services is considered to be an important aspect in enabling delivery of cost-effective enriched 3G content to mobile terminals.

The MBMS feature was introduced in release 6 for both FDD and TDD modes.  From a physical layer perspective, macro-diversity is a key enabler in providing higher data rates and coverage for point to multi-point radio bearers.  In TDD release 6, macro-diversity can be provided via transmission of the same service content from different cells but on different timeslots.  This enables the UE to receive and combine the signals from multiple cells without a significant change in receiver architecture with respect to previous releases.

However, one attribute of TDD is that broadcast/multi-cast services may be separated from other (unicast) services in the time domain (i.e. they may exist on different timeslots of the TDD radio frame).  When this is the case, and when broadcast service content (e.g. mobile TV) is being delivered, the possibility arises to transmit identical signals from each cell on the timeslots dedicated to broadcast/multicast service delivery and to treat these signals in the UE receiver as multi-path components.  This can improve the received SNIR of the signal, as intercell interference is largely avoided.  Hence data rates and/or coverage may be improved.

The spectral efficiency improvements delivered via such techniques for broadcast services such as mobile TV are significant and as such higher order modulations also become relevant for point-to-multipoint bearer configurations.
4

Objective

A primary technical objective of the work item is to introduce the possibility for TDD cells to utilize a common scrambling code for timeslots of the radio frame that are dedicated to MBMS.  A further objective of the work is to introduce 16-QAM modulation for S-CCPCH carrying FACH/MTCH.  The work does not prohibit consideration of other techniques to improve the aforementioned situations.
Signaling support for these changes shall also be introduced.

The backwards compatibility of the improvements shall be taken into account.

· For radio interface physical layer, the feature includes:

· Physical and Transport Channels mapping

· Spreading and modulation

· Physical Layer procedures

· UE physical layer capabilities

· For radio interface higher RAN layers, the feature includes:

· Control plane protocols

· UE capabilities

· For Iur/Iub interface, the feature includes:

· Control plane protocols

· For radio transmission and reception, the feature includes: 

· UE performance requirements
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Service Aspects



None

6

MMI-Aspects



None

7

Charging Aspects



None

8

Security Aspects



None

9
Impacts 

	Affects:
	USIM
	ME
	AN
	CN
	Others

	Yes
	
	X
	X
	
	

	No
	X
	
	
	X
	X

	Don't know
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Expected Output and Time scale (to be updated at each plenary) 

	Spec No.
	Title
	Prime rsp. WG
	2ndary rsp. WG(s)
	Presented for endorsement at plenary#
	Approved at plenary#
	Comments

	
	
	R1
	
	
	
	

	Affected existing specifications

	Spec No.
	CR
	Subject
	Approved at plenary#
	Comments

	25.201
	
	Physical layer – general description
	RAN#35
	

	25.221
	
	Physical channels and mapping of transport channels onto physical channels (TDD)
	RAN#35
	

	25.223
	
	Spreading and modulation (TDD)
	RAN#35
	

	25.224
	
	Physical layer procedures (TDD)
	RAN#35
	

	25.306
	
	UE Radio Access capabilities definition
	RAN#35
	

	25.331
	
	Radio Resource Control (RRC) protocol specification
	RAN#35
	

	25.402
	
	Synchronisation in UTRAN Stage 2
	RAN#35
	editorial impacts

	25.433
	
	UTRAN Iub interface NBAP signalling
	RAN#35
	

	25.102
	
	User Equipment (UE) radio transmission and reception (TDD)
	RAN#36
	

	25.123
	
	Requirements for support of radio resource management (TDD)
	RAN#36
	


11

Work item raporteurs

Nicholas Anderson (IPWireless)
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Work item leadership

TSG-RAN WG1
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Supporting Companies

IPWireless, IPMobile, InterDigital, UTStarcom, TD-Tech
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Classification of the WI (if known)

	X
	Feature (go to 14a)

	
	Building Block (go to 14b)

	
	Work Task (go to 14c)


14a
The WI is a Feature: List of building blocks under this feature

(list of Work Items identified as building blocks)

14b
The WI is a Building Block: parent Feature 

(one Work Item identified as a feature)

14c
The WI is a Work Task: parent Building Block

(one Work Item identified as a building block)

This WI has not finished yet. See RAN_Work_Items.

